I.
Introduction:
The state of Assam, India, which lies in two biodiversity hotspot regions of the world (The Himalayas and the Indo-Burma), harbours a large variety of threatened and endemic flora and fauna including a large variety of fishes. Since fishes are the most ancient group of the vertebrates, their diversity and taxonomic studies is very necessary. Cyprinids are the major component of Indian freshwater fish fauna with respect to the number both of individuals and of species. The role of this family within freshwater ecosystem is therefore central. The genus Labeo under Cyprinidae family is of much importance as many species under this genus are ornamental species, some food species, some are used for extracting oil and some are considered to be of medicinal value etc. Morphometric characters have been commonly used in fisheries biology as powerful tools for measuring discreteness and relationships among various taxonomic categories [1] .
Understanding the origins, maintenance and consequences of variation is a fundamental part of biological research and requires that variation be both precisely and accurately estimated. Complex variation associated with body form is one of the most difficult types of variation to quantify and the methods used to access it are collectively referred to as morphometrics [2] .These methods are concerned with quantifying shape variation within and among samples usually to address developmental and evolutionary questions relating to shape change during growth. Morphometrics is a field concerned with studying variation and change in the form (size and shape) of organisms or objects [3] . There are several methods for extracting data from shapes, each with their own benefits and weaknesses. These include measurement of lengths and angles, landmark analysis and outline analysis. Morphometrics adds a quantitative element to descriptions, allowing more rigorous comparisons. It enables one to describe complex shapes in a rigorous fashion, and permits numerical comparison between different forms [4] and when combined with multivariate statistical methods (e.g. Principal Component Analysis, Cluster Analysis etc) they offer powerful tool for testing and displaying differences in shape [5] [6] . All landmark based morphometric methods face the fundamental challenge of removing variation in size from variation in shape. Traditional morphometrics uses one of three general approaches to try to isolate shape from size variation: ratios, regression and multivariate factor or component analysis [7] [8] .
Application of morphometrics in Labeo genus for study of taxonomic relationship is limited and is still an open issue in this region. Thus, the present study had been undertaken with the main objective to analyze possible morphometric variations using various measurements of the body parts and identify the interrelationship among the selected species.
II. Materials & Methods:
A total of fifty specimens, ten for each of the five species of fish of Labeo genus under Cyprinidae family: Labeo bata, L .calbasu, L . rohita, L . pangusia and L . dyocheilus were collected from the water bodies of Assam by random sampling. The species were identified by the characters described by [9] [10] . No significant sexual dimorphisin with respect to the selected morphometrics was observed; therefore the data analyses were performed without taking the sex of the individual into consideration.
Eleven measurements were taken from the lateral side of the fish on a continuous scale using digital vernier caliper. All lengths were taken parallel to the anterior-posterior body axis except for the body depth that was taken perpendicular to the body axis between dorsal and ventral margins [11] .The mean of the data for each species were calculated and also the standard deviation. The mean values have been used for the analysis (Table Besides effects from the environment and evolutionary history, morphometric characters may contain growth and/or allometric trends. To correct for (relative) differences in size all measurements have been standardized (expressed as proportions of total length Vs other measurements (Fig: 1, Table 2 ). Moreover, selecting specimens from a specific size range may also contribute in the elimination of growth trends. Multivariate cluster analysis and principal component analysis were conducted using the standardized morphometric data with the help of bdpro32 software [12] . 
III. Results And Discussion:
The results of the multivariate cluster analysis of the present study have been summarized in Table 3 (Fig: 2) . The most closely related species were found to be Labeo rohita and L.calbasu followed by L.pangusia and L.dyocheilus while L.bata was found to be most distantly related. nd and 3 rd principal components in Fig:3 indicates that they tend to group together . The PC1, PC2 and PC3 scores of L. bata are the most different from the rest indicating this species to be most distantly related. The species of Labeo genus are identified conventionally based on morphological and meristic characters, relying mainly on the meristic counts, pigmentation pattern and colouration of the skin. The morphological approach cannot be used to establish the similarity/dissimilarity among the species i.e. taxonomic relationship among the species. The morphological approach is beset with problems including wide variation in the colour pattern between mating and non mating seasons of the same individuals of the same species. Thus, supportive techniques like the one we have used in this study are needed to ratify the taxonomic status and relationship of these species which are very important from both fisheries and aquaculture points of views.
The results of the present investigation clearly showed the relationships among the species and have grouped them into clusters on the basis of their morphometric variations. Labeo rohita and L. calbasu which are morphologically different are grouped together in one cluster, inferring that these two species are most similar to each other and are the descendents of a very near common ancestor. The present study provides the pioneering report on the application of morphometric analysis of the selected species from this region. Morphometric studies have been widely used to discriminate the populations of various fish species [13] and have been able to identify differences between fish taxa [14] . [15] identified different variants in a fish species Etroplus maculatus by morphometric analysis. [16] identified the relationships among six species of Puntius on the basis of morphometric variation among them.
IV. Conclusion
The use of morphometry is an easy to implement method, relatively rapid and also inexpensive. Since the connectivity between species and their taxonomic relationship is a major point for conservation and management of species, the use of morphometry to this purpose appears to be very promising and the results of the present study may be a useful reference for further investigations and developing new strategies for conservation and breeding programmes of these species. A definite confirmation of the taxonomic relationships of these species has to wait till an extensive set of characters, such as DNA sequences, become available.
V.
